Data from genetically engineered mouse models as well as from epidemiological studies indicate that the immune system with active T-effector cells (T-effs) serves as a fundamental barrier to prevent the onset and progression of neoplastic disease. However, the fact that tumors nonetheless develop, despite intact immunity and the enrichment of immune cells in the tumoral microenvironment, suggests that malignant cells are capable to evade attack by the immune system. Tumor immune escape is therefore regarded as a hallmark of cancer.[@R1] One important mechanism of immune evasion is the accumulation of tumor-infiltrating regulatory T cells (Tregs) creating an immunosuppressive microenvironment. Tregs are regarded as the most potent inhibitors of antitumor immunity due to their ability to dampen the activity of CD4^+^ and CD8^+^ T cells as well as natural killer (NK) cells mainly by the release of transforming growth factor β (TGFβ1) and IL-10.[@R2] Accordingly, many tumors are characterized by large numbers of CD4^+^CD25^+^ or CD4^+^FoxP3^+^ regulatory T cells (T-regs) that correlated with poor patient prognosis.[@R3] During progression of highly malignant pancreatic ductal adenocarcinoma (PDAC), Tregs have also been observed to accumulate in the tumor microenvironment, an immunologic manifestation also associated with shortened patient survival.[@R4]

Emerging questions include how are Tregs enriched in PDAC, when does this lymphocytic infiltration occur, and how may these cells be characterized? Cancer and stromal cells release of chemoattractants, such as the (C-C) chemokine CCL5, an altered expression profile of adhesion molecules on tumor-associated endothelial cells, as well as the TGFβ1-induced conversion of conventional T cells into Tregs, are potential contributing factors that have been already described for PDAC.[@R5]^-^[@R7] We recently demonstrated that the adhesion molecule L1CAM (CD171), which is upregulated in the pancreatic ductal epithelium during PDAC progression, is associated with poor prognosis[@R8] and is an essential determinant for the accumulation of immunosuppressive T cells.[@R9] The latter was shown by using CD4^+^CD25^+^CD127^-^CD49d^-^ Tregs and effector T cells (Teffs) freshly isolated by magnetic bead separation from blood of healthy donors and directly cocultured with human premalignant (H6c7) or malignant (Panc1) pancreatic ductal epithelial cells, either lacking or exhibiting L1CAM expression, respectively. We observed that L1CAM specifically enhanced Treg cell migration and predominantly dampens the proliferation of Teffs, providing an explanation for the enrichment of CD4^+^CD25^+^CD127^-^CD49d^-^ Tregs in PDAC tissues. However, flow cytometry based characterization of T cells derived from blood and tumor tissues from PDAC patients revealed that tumor tissues were particularly characterized by the abundance of CD4^+^ T cells lacking CD25 expression but exhibiting high levels of CD69. Albeit primarily regarded as an activation marker in T cells, increasing studies have demonstrated an immunoregulatory function for CD69 also, thus pointing to a novel subset of CD4^+^CD25^-^CD69^+^ immunoregulatory T cells.[@R10] Accordingly, the occurrence of these CD4^+^CD25^-^CD69^+^ T cells could correlate with nodal invasion and higher tumor grading in PDAC patients, underscoring the view that this T-cell subset may be tumor-promoting, akin to Tregs, rather than tumor-suppressing.[@R9] In support of this notion, coculture experiments revealed that high L1CAM expression may decrease CD25 in association with a concomitant increase in CD69 expression in these unique T cells. Most importantly, these CD4^+^CD25^-^CD69^+^ T cells exhibited a regulatory phenotype, as they efficiently inhibited proliferation of autologous T cells comparable to CD4^+^CD25^+^CD127^-^CD49d^-^ Tregs. Besides their potent immunosuppressive role, T cells might contribute to tumor development also by directly impacting epithelial/tumor cells. Tregs as well as Teffs release a plethora of inflammatory cytokines (*e.g.,* TGFβ1, TNFα, IL-6), which are known to account for many cancer hallmarks such as sustained proliferation, apoptosis resistance, invasion and metastasis.[@R1] In line with this idea, preliminary results indicate that CD4^+^CD25^-^ T cells are potent inducers of epithelial-mesenchymal transition (EMT) in H6c7 cells, a process also involving upregulation of L1CAM expression.

Based on these data, the following model can be envisaged on the fatal alliance of T cells and pancreatic ductal epithelial cancer cells, which promotes inflammation-associated PDAC development ([Fig. 1](#F1){ref-type="fig"}):

![**Figure 1.** The fatal alliance of T cells and pancreatic ductal epithelial cancer cells in inflammation-associated PDAC development. Upon pancreatic inflammation CD4+ T cells, most likely T effector cells (Teffs) but also regulatory T cells (Tregs), infiltrate the pancreatic tissue where they come in contact with the pancreatic ductal epithelium. Teffs promote epithelial-mesenchymal transition (EMT)-associated alterations along with enhanced L1CAM expression in pancreatic ductal epithelium by releasing inflammatory cytokines such as TNFα, IL-1β, and IL-6. Tregs add to this scenario via the release of TGFβ1. However, Teffs still efficiently produce IL-2 and IFNγ enabling T helper cell type 1 (Th1)-activity. Still expressed at moderate levels, L1CAM increases tumorigenicity, invasiveness and apoptotic resistance of premalignant epithelial cells in precursor lesions or chronic pancreatitis (CP). However, these effects are even more pronounced in pancreatic ductal adenocarcinoma (PDAC) cells exhibiting strong L1CAM expression. Furthermore, these elevated L1CAM expression levels contribute to the enrichment of immunosuppressive T cells by promoting migration/infiltration of CD4^+^CD25^+^CD127^-^CD49d^-^ Tregs into the pancreas, impairing the proliferation of Teffs and favoring the generation of immunosuppressive CD4^+^CD25^-^CD69^+^ T cells.](onci-3-e29382-g1){#F1}

Upon pancreatic inflammation (e.g., during chronic pancreatitis or upon smoldering inflammation induced by smoking, alcohol, or *diabetes mellitus*), CD4^+^ T cells (most likely T effector cells) infiltrate the pancreatic tissue where they come in contact with the pancreatic ductal epithelium. By releasing inflammatory cytokines such as TNFα, IL-1β, T cells induce EMT associated alterations along with enhanced L1CAM expression in pancreatic ductal epithelium. Then, on the one hand, L1CAM expression increases the tumorigenecity, invasiveness and apoptotic resistance of normal, or premalignant epithelial cells, and later, cancer cells.[@R8] On the other hand, L1CAM contributes to the enrichment of immunosuppressive T cells by promoting the migration and infiltration of Tregs into the pancreas, impairing the proliferation of Teffs and favoring the generation of immunosuppressive CD4^+^CD25^-^CD69^+^ T cells. In particular, the latter Treg population may contribute to immune evasion quite early during PDAC development considering that these cells are known to be highly abundant already in chronic pancreatitis tissues.[@R9]

Besides demonstrating a novel function of L1CAM in the generation of an immunosuppressive microenvironment, this study provides novel insights into the plasticity of T cells, particularly Tregs, in human PDAC. Furthermore, it suggests that the number and phenotypes of immunosuppressive T cells within tumors might be much higher and more complex than assumed so far. This knowledge is pivotal for the development of therapeutic strategies aiming to efficiently target this potent immunological barrier in highly malignant PDAC. Given the fundamental role of L1CAM in the mediation of chemoresistance, cell invasion and metastatic spread, as well as in immunoregulation, L1CAM has great potential as an immunotherapeutic target for the treatment of pancreatic cancer.
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